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REMAMS 

Claim ^biectioris: 

Claim 47 is objected to under 37 GFR 1.75^ 
ibr foiling to further limit the subject matter of a previous cl^m.^ 

Claim 47 has been caneeled. 
Claim R6ffefeti6ns- 3i^ USC Si 13 

eiaims 17 - 39,,^ ^ 52, 54, 55, 72 aiid 73 aw^rfjeofed under 35 U,S.G. 112, first 
paragraph, as failiiig to cbmply wijh the written descnptibft requii^ment. Claims 27 and 
recite wherein the binder Is originally a water dispersible binder. How^v^r, the instant 
specification: aiiegediy dbegnbt^pport this limitation. 

The recitation that the biiider is a "water dispereible binder" is. fiiUy supported m the 
specificatiori. The paragrajph on ^age 4, line^ 1 - tO of applicarits' specififcatibir discloses 
that /«/er <j//tt the particulate soUd lubricant is mixed with the binder in a weight ratio of 
about 19 ; 1 to l : 19of solid lubricant to binder arid "mixed with^^^^^^ 
ifl the rarige about of 5 to 6a wtS« solids md that-the binder Is pr^^^ hydrophilic and 
may be selected from the group consisting of bentbnite,: illler's earth (fuller's earth), 
montmorilloniteand the like hydrpus aluminum silicates''. 

It is clear from this description that the liquid is water; 

It is stated in the paragraph bridging pages 5 and 6 df applicants' specification that 
mier alia "The most suitable inorgaiiie binders are those that have to be stabilizfed at 
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temperatures higher than the^rying^ tempei^^ Wet mixture, Thp low temperature 

process?? for drying the? mixtures eo^ ih this invention do not stabilize the binder 
and the particles that m o»tit$ide the; ussWe ran^e tan be readtl> r^d^^^d by re- 
disper^hg die Ijinder m scM hibricant and any filler in m liquid. OWiy^aier die right 
particle si^ euti&prodijced 1^ binder stabilized and reiidered non^diSiieT^bfe and ready 
for thermal spring, 5t^ili2^ m this context m^ans that the binder can no longer be 
fedispec$ed;inLtti^^^^^^ 

It; is further stated x)n pag& 7, lines 16 - 19 with respect to the descriptioiivof the 
preferred embodiments, '^Prodiict cuts 42 and 48 are passed to oven 52 and heated t© at least 
850"e to stabilize the binder thus rendering the particles relractoiy andistixJhg^and iiig^^^ 
in water, the stabilized binder having the characteristics ofinsoluble cerainics/' 

The product thus is rendeied ho longer dispersihle in water by stabilizing the binder 
at a temperatore above at least $$0%, 

It is respectfolly submitted ^at eiaimS 27 and 44 and the claims, dependent^h^on 
are fully supported by the sipecific^tioh. 
Claim ReiectioTis ^5 IISH 

Claims 27, 29, 38, 3<>, 72 and 73 are rejected under 35 U.S.C. lQ3|aJ as being 
unpatentable over Heath (US 3,051,586) in view of Sato et al. (US 4,233,254). 

Independent claim 27 has been amended by incorporating therein "imd wherein the 
inorganic water dispersible binder is a hydrous aluminum silicate that is Stabilized m. a 
temperature abbve about SSO-^C" taken ftom claim 28 which is Canceled as reduhdaht. 

Heath merely teaches a lubricam coating or film compri^d of iorganic polymer or 
inorganic frit binders and isol id lubricants suspended in the binders sprayed dkctty onto 
substrate suifacfes such as bearing? or bushings subjeGted4o mefchanical friction. The binder 


Appl No. 10/727,485 

Supplementao' Amendment dated July 16, 2010 
Our Docket: T8-467S13L1S 

-10- 

preterably is entirely composed a resinous plastic material, (col, 2, lines 33- 38) i;e.. organic 
material, arid is cured by heating on the substrate (col. 2, lines 31 - 36). For bearings 
subjected to high temperature^, a ceMoiic ffil provided as "any suitable cohventional 
porcelain enamel binder" (col, 2, lines 62 64> may be= fiised onto the bearing surface at a 
temperature; in excess of gQQOE (425% As will be discussed below, an orgariie binder is; 
completely inoperative m appU 

Aecordinglyi first ot'ali Heatfcre a spray coating process and is not pertinent 
at all to applicants' process. Secondly, the statement in the Action iri the seritence bridging 
pages 3 and 4 "Since Heath discloses the useof either art organic or inorganic binder^ arid 
furthermore since the reterencfe does hot cortsttain the amount of inorganic binder tO any 
particular value, it would have been obvious to use an inorganic bihder in the same amount 
as the organic binder absent evidence to the contiary" is not understood. The preferred 
composition of the reference i^ irioperatiye in applicants' process and there is no suggestion 
or motivation to substitute: inorganic binders in the sanie amount of organic binders. The 
fact thai the reference <'dbesnGt?ebhstra^^^^^ the amount of inorganic binders to any pgrticulaf 
value" does riot, riiake it obvious to substitute values of an inoperative ingredient. In 
addition. Heath does not teach Or suggeist a hydrous aluminum silicate as a binder. 

With regard to Sato, et al., it is cited as a secondary reference to disclose a method to 
mill solid lubricam and binder mixture by pulverization to form dried particles which are: 
classified into an undersize particle size, a desired particle size, and an oversize particle ^ize 
fraction. The oversiie particle si2?e fraction: is crushed to achieve the desired particle size 
cut. The fines are recycled by adding tMn back into the prbcess. The. mixture is 'dried at a 
temperature in the range 6f 50 to 7Goe. Sato et al. use a thermosetting organic resin binder 
and organic solvents in which the binder dissolves to form a solution of the binder in an 
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organic liquid, such as a resin and/QF novalak type plienbl resin, br synthetic resins^of the 
thermosetting tyi^ in a volatile, orgatiic solvem (cpluma 3,; lines 13 - 1 7). 

It is Examiner's position that the Sato et al . drying temperatures of from 50 to 
70^C are sufficient to render the binder nonrdisperaible. Sato et al. cure the resin binder at 
120« - 300X (col. 5, line 4). Applicants in distinction rely on their inorganic binder 
remaining non-dispersible during drying at teniperatures above 70^G and above the Sato ;et: 
al. curing temperature raiige of 120°^ 30t!°G to permit ledispersion of the recycle undersized 
and oversize particles in the water of the mixfere for reeyele and reuse of the particles to 
obviate crushing of oversize iand to achieve almost 100% recovery ih.ariy desired size raiige 
cut. Applicaqts' inorganic binder does not, stabilize, i.e. become non-dispersible in water, 
until heated to a temperature above about ;850°C. 

Applicants' invention as claimed in essence comprises admixing a particulate ?p.Ud 
lubricant and an inorganic water dispersible binder of a hydrous aluminum silicate that is 
stabilized at a temperature above about 850°G in water,. forming and drying particles of the 
mixture at a temperature below the stabilizing temperature to form dry agglomerates which 
remain dispersible in water, classifying the dry agglomerates by size, recycling the undersize 
and oversize agglotnerates fbf redispfersipn in water, which allows forming, drying and 
elassilying of fresh particles without any waste, and heating of bri^size particles to render the 
binders nbn-dii|persi.ble in the water. 

One skilled in the art would not be motivated to heat either Heath or Sato et al. 
having organic binders to a temperature of at least 850°C to render the binders non- 
dispersible in water as the organic binder-agglomerate would disintegrate upon heating. 
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Claim 27 and claims 29, 38 and 39 dependent thereon, and claims 12 and 73; relating 
tp the product by process, are adcordingly believed clearly patentdbly distinct over the 
combination of Heath and Sato et a), 

Claims 31 and 37 are rejected uhdef 35 U.S.C. 103(a) as being unpatentable over 
Heath (US 3,051,586) in vie\y of Sato (US 4,2f33,254) aiid Dorfman et ai. (US: 5,506,055). 

Claims 31 and 37 depend on cliaira 27 which is believed patentable over Heath in 
view of Sato, et al., as: discussed above. Although Dorfman et al. is cited to teach that 
hexagonal boron nitride is the conventional fonti of bdron nitride, the combined teachings of: 
Heath, Sato et al. and Dorfman et al. do hot disclose or suggest heating of on-size particles 
to an elevated temperature of 85a°C orabove to render the binders noh^dispersible in w^ter. 

Claims 27 - 30, 39, 72 and 73 are rejected under 35 tJ.$.C, ]03'(a) as being 
unpatentable over BrdWn et al. CUS-4,039,337) in view pf Sato (US 4,233,2d4). 

Sato et al. has been discussed above, the temperature range pf SO tp WC of Sato et 
ali to render an organic binder ndn-diSpersi^ temperature of 

SSO'C or above to render inprgafiic binders non-dispersible in water. 

With regard to Bro\yn et al., this reference does not teach the use of hydrous 
aluminum silicates as a binder. The selection of hydrous aluminum silicates as a binder is 
not merely a matter of design ehoice lacking criticality within the skill of the prdin^iy 
artisan but selective production within a desired size range without waste of an agglomerate, 
stabilized to render it suitable for thermar spraying at temperatures of 2Q00°C v^tKoUt 
disintegrating. 

The Brown et al. reference clearly does not disclose or suggest applicants' method as 
now claimed in claim 27 and claims 29 -.31,, 38, 45 and 46 dependent thereon or on claim 
44, as discussed above, in which undersize and oversize agglomerates are recycled and 
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redispersed in water of the mixture for almost J Q0% recovery aiid the prbd.uctidnipf product: 
size agglomerates of a desired close size range without crushing of oversize particles. 

With regard to claim 28 and the silicate binder of Brown et al., this binder waa 
discussed in the Response dated October 29, 2007 with reference tp the Ijeclaratioo ot; 
William Walkhouse, paragraph I 6j whicb stafed: 

''Applicants submit that, a person ot ordihaiy skill iii tt)e art, being aware of^ 
US '337 (Brown), would hot consider using hydrous aluminium silicate as a binder 
during the making of a solid lubricant agglomerate. This is becBUse of the 
pronounced differences between hydpus aluminium silicate and the silicates of US 
•337. and how these differeiiees affect the manner by which each of them coat 
coirtponents of its respective solid lubncent agglomerate. The mechanism by which 
hydrous aluminum silicate coat^. Comfipnents of the solid lubricant agglomerate 
(being made by the method as claimed h claim 44), in comparison to the 
rhechanism by which the silicates of US '337 coats components of th& solid 
lubricant agglomerate, is very different. Unlike the water-soluble silicates described 
in US -337, hydrous aluminium silicate does hot actually dissolve into solution as 
ions. Rather, hydrous aluminium silicate disperses into platelets which are' abdut 
300 to 500 microns in diameten and only 3 to 5 microns thick. The hydrous 
aluminium platelets develop concentirated areas of cations and anions. Because of 
this, the individual pilatelets have a tendency to stick together (like overtapping 
playing cards) end fomn a very strong film on the available surface of the 
agglomerating components as the water is driven off. In contrast, the silicates 
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desQiibefJ in US '337 dissolve in water and coat the particles iii US '337 by a wetting 
action. 

Additionally, unlike the silicates described in US '337, the drystallqgraphic 
structure of the hydrous alutnihiurh silicate l)inder (df the solid lubricant agglomerate; 
iff ade in accordance with the method as claimed in claim 44) is mbdiTied with a 
post-heat treatment such that fhef hydtdus aluminium silicate binder becomes 
"stabilized" and cannot be re^dispersed as platelets: In contrast, the silicate binders 
discussed in US '337 would remain rerdissqivabie. Being able to stabilize a binder, 
such as hydrous alurhihium silicate binder (i.e. render the hydrous aluminium 
silicate non-^dispersible), is important for subsequent hydrometallurgical coating 
operations." 

In suinmary, the silicate binders of Brown et al, remain water soluble and cart r6- 
dissolve: to form a solution containing individual molecules, as compared to platelets of 
applicants' hydrons aluminum silicate binders which cannot redisperse after stabilization, as 
required for applicants" product tor use in a high temperature metallurgical coating. Brown 
et al. use bentonite as a setting agent, and not as a binder, to produce iilms and not 
agglomerates. 

Claims 31 - 37, 44 - 55 are rejected under 35 U.S.C. l G3(a) as being unpatentable 
over Brown et al. (US4,039,337) in view of Sato (US 4,233,254) and Dorfman et al. (US 
5.506,055). 
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Brovm et al. in view of Sato et al; have been discussed above and independent claim 
27 believed patentably distinguished. The discibsure of hexagonal boron nitride in Dorfman 
et ah with respect to iridepiertdent elaims 3 1 - 37 does not render those claims obvious. 

With regard to claims 49 - 52 and 54, the sodium silicate, potassium silicate and: 
lithium silicate binders of iBrown et al. do not function ih the msihrief of the hydrotts^ 
alUminuiTi $ilii:ates a^ with reference to the Walkhpuse D!e(:|aratipn, and are, not 

obvious variants of each other group. 

Resbbnse to Ar&uments 

In reply to Examiner Lang's comments: 

(A) Heath sprays a continuous film onto a surface of a bearing or bushing which is 
heated and cured for lubrication - applicants produce a sized and stabilized 
agglomerate product containing a lubricant which is suitable lor use in a thermal 
spray process in which the tlame temperatures are always above 2600°e (page 
lines 13-18) and thus the two spraying techniques are clearly unrelated; 

(B) Applicants have clearly shown above that the Sato et al. drying temperatures of 50 to 
lO'^C would not render applicants' binders of hydrous aluminum silicates, requirm^^ 
at least SSC^C to stabilize and render noii-dispersible; 

(C) Applicants have shown critical ity with respect to hydrous aluminum silicates, 
specifically bentonite, fuller's earth or montmorillonitej relative to other silicates, in 
the Walkhouse Declaration, Sodium silicate disclosed in Brow^n et ah is of a 
different class of silicates and is not claimed; 
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(D) Sato et al. pulverize oversize agglbitieMes which step applicants have overcQirie by 
redispersing oversize in the liquid and reprocessing rounded agglomerates tor avoid: 
waste and to produce a non-airtgular product. Sato et al. clearly do not redisperse 
either oversize qr undersize agglomerates;: 

(E) hydrous aluminum: silicates and soditira silicate are different classes of silicates \Vith 
different chamcienstics a§^ discussed in the Walkhpus Declar&tiQn^ and sddiUjn 
^silicate is not claimed. 

It is believed the cl?iims as cbniply vvith all formal requirements; aiid 

patentably distinguish over all cprnbinatipns of cited prior art references. Such favourably 
consideration with withdrawal of the Final Rejection and allowance of all claims are 
earnestly solicited. 


Respecttiil ly submitted, 
Hajmrle et al. 

^^^^^^^^^^ 
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